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DETAILED ACTION 
Drawings 

The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) 
because they include the following reference sign(s) not mentioned in the description: 
16 (16 looks like it should be 19 in the figures) and 172a. A proposed drawing 
correction, corrected drawings, or amendment to the specification to add the reference 
sign(s) in the description, are required in reply to the Office action to avoid 
abandonment of the application. The objection to the drawings will not be held in 
abeyance. 

Specification 

The disclosure is objected to because of the following informalities: On page 17 
line 4, the examiner suggests changing "trough" to - -through--. On page 23 line 22, the 
examiner suggest changing "Agranularmaterial" to -A granular material--. There are 
several instances within the specification and claims where words are blurred together 
like the previous objection. Another is in claim 3 line 2 with "saidfluorescentmaterial". 
The examiner suggests going through the entire specification and claims again to find 
these occurrences and correct them. 

Appropriate correction is required. 
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Claim Rej ctions - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

Claims 1 , 2 and 4 are rejected under 35 U.S.C. 102(a) as being anticipated by 
Ueda et al. Japanese Patent Application Publication JP2000030280. 

Regarding claim 1, Ueda et al. disclose a light-emitting unit comprising: a light- 
emitting device for emitting light with a wavelength range of from 360 nm to 550 nm 
(paragraph 12 and 6; InGaN blue LED); and a fluorescent material made of Ca-AI-Si- 
O-N oxynitride activated with Eu 2+ (paragraph 27); wherein a part (paragraph 4 lights 
mix together) of the light emitted from the light-emitting device is emitted outward after 
it is subjected to wavelength conversion by the fluorescent material. 

Regarding claim 2, Ueda et al. disclose a light-emitting unit according to claim 1 , 
wherein the light-emitting device emits light with a wavelength range of from 450 nm to 
550 nm (paragraph 6 and 12), and wherein the part of the light with the converted 
wavelength is mixed with the other part of the light emitted from the light-emitting 
device, so that white light is emitted (paragraph 4, 12 and 48). 

Regarding claim 4, Ueda et al. disclose a light-emitting unit according to claim 1 , 
wherein the fluorescent material is constituted by a glassy material (paragraph 8, 10 
and 27; oxy-nitride glass which has an excitation spectrum in the large 
wavelength range). 
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Regarding claim 5, Ueda et al. disclose a light-emitting unit according to claim 1 , 
wherein the light-emitting device is constituted by a group III nitride compound 
semiconductor light-emitting device (paragraphs 7, 12 and 31; Claim 4; InGaN). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-6, 15, 17-19, 23 and 25-27 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Hohn et al. U.S. Patent 6,066,861 in view of Ueda et al. 
Japanese Patent Application Publication JP2000030280. 

Regarding claims 1 and 4, Hohn et al. teach a light-emitting unit comprising: a 
light-emitting device (radiation-emitting semiconductor body Ga x ln 1x N or Ga x AI 1x N 
Figs 1-5 ref. 1) for emitting light with a wavelength range of from 360 nm to 550 nm 
(col. 4 line 59); and a fluorescent material (luminous substance particle ref. 6) 
wherein a part of light emitted from the light-emitting device is emitted outward after it is 
subjected to wavelength conversion by the fluorescent material (col. 2 line 1; col. 3 
line 40-47), but fails to teach fluorescent material made of Ca-AI-Si-O-N oxynitride 
activated with Eu 2+ constituted by a glassy material. Ueda et al. in the analogous art 
teach fluorescent material made of Ca-AI-Si-O-N oxynitride activated with Eu 2+ 
constituted by a glassy material (paragraph 20, 21 and 27). Additionally, Ueda et al. 
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teach incorporation of such a fluorescent material made of Ca-AI-Si-O-N oxynitride 
activated with Eu 2+ constituted by a glassy material to improve excitation efficiency for 
various kinds of blue light emitting diodes (abstract; paragraph 29-31 and especially 
31). 

Consequently it would have been obvious to a person having ordinary skill in the 
art at the time the invention was made to use a fluorescent material made of Ca-AI-Si- 
O-N oxynitride activated with Eu 2+ constituted by a glassy material for the fluorescent 
material of Hohn et al. since such a modification would improve excitation efficiency for 
various kinds of blue light emitting diodes as taught by Ueda et al. 

Referring to claim 2, Hohn et al. teach all of the limitations of the claim. Hohn et 
al. teach a light-emitting unit according to claim 1, wherein the light-emitting device 
emits light with a wavelength range of from 450 nm to 550 nm (col. 5 lines 30-39), and 
wherein the part of the light with the converted wavelength is mixed (col. 5 lines 15-30) 
with the other part of the light emitted from the light-emitting device, so that white light is 
emitted. 

Referring to claim 3, Hohn et al. teach all of the limitations of the claim. Hohn et 
al. teach a light-emitting unit according to claim 1, wherein the fluorescent material is 
constituted by a powdery or granular material (col. 2 lines 14-16; luminous substance 
particle ref. 6) and is contained in a light-transmissible material (col. 2 lines 13-14; 
epoxy casting resin ref. 5). 

Referring to claim 5, Hohn et al. teach all of the limitations of the claim. Hohn et 
al. teach a light-emitting unit according to claim 1, wherein the light-emitting device is 
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constituted by a group III nitride compound semiconductor light-emitting device 
(radiation-emitting semiconductor body Ga^n^N or Ga x Ali. x N Figs 1-5 ref. 1). 

Referring to claim 6, Hohn et al. teach all of the limitations of the claim. Hohn et 
al. teach a light-emitting unit according to claim 3, wherein the light-emitting device is 
mounted in a cup portion (recess ref. 9) provided in a lead frame (basic housing and 
part ref. 8 and 16 respectively), and the cup is filled with the light-transmissible 
material containing the fluorescent material (col. 8 lines 55-57 and 10-15). 

Referring to claim 15, Hohn et al. teach a light-emitting unit according to claim 3, 
wherein a reflection plate (col. 8 lines 47-49) is provided in a light-emitting direction of 
the light-emitting device. 

Referring to claim 17, Hohn et al. teach a light-emitting unit according to claim 3, 
wherein a fluorescent layer (Fig. 2 and 5 ref. 5 ) made from the light-transmissible 
material containing the fluorescent material is provided in a light-emitting direction of the 
light-emitting device. 

Referring to claim 18, Hohn et al. teach a light-emitting unit according to claim 
17, further comprising a light guide (transparent housing envelope Fig. 5 ref. 10) 
having a light introduction surface and a light-emitting surface, wherein the light-emitting 
device is disposed so as to face the light introduction surface of the light guide, and the 
fluorescent layer (wavelength converting casting or potting composition Fig. 5 ref. 
5) is disposed between the semiconductor light-emitting device and the light introduction 
surface of the light guide. 
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Referring to claim 19, Hohn et al. teach a light-emitting unit according to claim 
17, further comprising a light guide having (transparent housing envelope Fig. 5 ref. 
10) a light introduction surface and a light-emitting surface, wherein the light-emitting 
device is disposed so as to face the light introduction surface of the light guide, and the 
fluorescent layer (wavelength converting casting or potting composition Fig. 5 ref. 
5) is disposed on the light-emitting surface side of the light guide. 

Referring to claim 23, Hohn et al. teach a light-emitting unit according to claim 
23, wherein a reflection plate is provided in a light-emitting direction of the light-emitting 
device (col. 8 lines 47-49). 

Referring to claim 25, Hohn et al. teach a light-emitting unit according to claim 4, 
wherein a fluorescent layer made from the fluorescent material is provided in a light- 
emitting direction of the light-emitting device (wavelength converting casting or 
potting composition Figs. 2 and 5 ref. 5). 

Referring to claim 26, Hohn et al. teach a light-emitting unit according to claim 
25, further comprising a light guide (transparent housing envelope Fig. 5 ref. 10) 
having a light introduction surface and a light-emitting surface, wherein the light-emitting 
device is disposed so as to face the light introduction surface of the light guide, and the 
fluorescent layer (wavelength converting casting or potting composition Fig. 5 ref. 
5) is disposed between the semiconductor light-emitting device and the light introduction 
surface of the light guide. 

Referring to claim 27, Hohn et al. teach a light-emitting unit according to claim 
25, further comprising a light guide (transparent housing envelope Fig. 2 ref. 10) 
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having a light introduction surface and a light-emitting surface, wherein the light-emitting 
device is disposed so as to face the light introduction surface of the light guide, and the 
fluorescent layer (wavelength converting casting or potting composition Fig. 2 ref. 
5) is disposed on the light-emitting surface side of the light guide. 

Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ueda et 
al. Japanese Patent Application Publication JP2000030280 in view of Hohn et al. U.S. 
Patent 6,066,861. 

Regarding claim 3, Ueda et al, teach all the limitations of claim 3, but fail to teach 
wherein the fluorescent material is constituted by powdery or granular material and is 
contained in a light-transmissible material. Hohn et al. in the analogous art teach 
wherein the fluorescent material is constituted by powdery or granular material and is 
contained in a light-transmissible material (col. 2 lines 14-19 and 28-37; epoxy 
casting resin and luminous substance particle Fig 1 or 2 ref. 5 and 6 respectively). 
Additionally, Ueda et al. teach incorporation of such a powdery fluorescent material in a 
light-transmissible material to improve homogeneous mixed-colored light and 
particularly white light and enable mass production at a reasonable engineering effort 
and expense and with maximally replicable component characteristics (col. 1 lines 63- 
67; col. 2 lines 1-7; col. 5 lines 15-24). 

Consequently it would have been obvious to a person having ordinary skill in the 
art at the time the invention was made to use a fluorecent material constituted by a 
powdery or granular material and contained in a light-transmissible material in the LED 
of Ueda et al. since such a modification would improve homogeneous mixed-colored 



Application/Control Number: 09/938,624 Page 9 

Art Unit: 2879 

light and particularly white light and enable mass production at a reasonable 
engineering effort and expense and with maximally replicable component characteristics 
as taught by Hohn et al. 

Claims 1, 3, 4 and 7-11 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Odaki et al. U.S. Patent 6,521,915 in view of Ueda et al. Japanese 
Patent Application Publication JP2000030280. 

Regarding claims 1 and 4, Odaki et al. teach a light-emitting unit comprising: a 
light-emitting device (light emitting element Figs. 1 A and 1B ref. 1) for emitting light 
with a wavelength range of from 360 nm to 550 nm (col. 4 lines 10-15); and a 
fluorescent material (fluorescent material ref. 2) wherein a part of light emitted from 
the light-emitting device is emitted outward after it is subjected to wavelength 
conversion by the fluorescent material (col. 1 lines 10-14), but fails to teach fluorescent 
material made of Ca-AI-Si-O-N oxynitride activated with Eu 2+ constituted by a glassy 
material. Ueda et al. in the analogous art teach fluorescent material made of Ca-AI-Si- 
O-N oxynitride activated with Eu 2+ constituted by a glassy material (paragraph 20, 21 
and 27). Additionally, Ueda et al. teach incorporation of such a fluorescent material 
made of Ca-AI-Si-O-N oxynitride activated with Eu 2+ constituted by a glassy material to 
improve excitation efficiency for various kinds of blue light emitting diodes (abstract; 
paragraph 29-31 and especially 31). 

Consequently it would have been obvious to a person having ordinary skill in the 
art at the time the invention was made to use a fluorescent material made of Ca-AI-Si- 
O-N oxynitride activated with Eu 2+ constituted by a glassy material for the fluorescent 
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material of Odaki et al. since such a modification would improve excitation efficiency for 
various kinds of blue light emitting diodes as taught by Ueda et al. 

Referring to claim 3, Odaki et al. teach all of the limitations of the claim. Odaki et 
al. teach a light-emitting unit according to claim 1, wherein the fluorescent material is 
constituted by a powdery or granular material (phosphor ref. 4; grains shown in 
figures 1A and 1B) and is contained in a light-transmissible material (resin of the 
fluorescent layer ref. 2; col. 6 lines 15-18). 

Referring to claim 7, Odaki et al. teach all of the limitations of the claim. Odaki et 
al. teach a light-emitting unit according to claim 3, wherein the light-emitting device is 
mounted in a cup (cup portion of cup ref. 3) portion provided in a lead frame (cup ref. 
3), and a fluorescent layer (fluorescent layer ref. 2 or 2') made from the light- 
transmissible material containing the fluorescent material is provided on a surface of the 
light-emitting device. 

Referring to claim 8, Odaki et al. teach all of the limitations of the claim. Odaki et 
al. teach a light-emitting unit according to claim 3, wherein the light-emitting device 
(light emitting element Fig. 2A ref. 1) is mounted in a cup portion (cup ref. 3) 
provided in a lead frame (lead frame ref. 8), and the light-emitting device and a part of 
the lead frame are covered (see Fig. 2A) with the light-transmissible material (col. 6 
line 6) containing the fluorescent material (phosphor ref. 4). 

Referring to claim 9, Odaki et al. teach all of the limitations of claim 9, Odaki et al. 
teach a light-emitting unit according to claim 3, wherein the light-emitting device is 
mounted on a substrate (substrate Figs. 4, 5 ref. 10 and 10'), and a fluorescent layer 
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made from the light-transmissible material containing the fluorescent material (covering 
member ref. 23 and 21') is provided on a surface of the light-emitting device. 

Referring to claim 10, Odaki et al. teach all the limitations of claim 10, Odaki et al. 
teach a light-emitting device is mounted on a substrate (substrate Fig. 2B ref. 10'), and 
the light-emitting device is sealed (col. 6 line 12) with the light-transmissible material 
containing the fluorescent material 

Referring to claim 1 1 , Odaki et al. teach all the limitations of claim 1 1 , Odaki et al. 
teach a light-emitting unit according to claim 3, wherein the light-emitting device is 
mounted in a cup portion provided in a substrate (substrate Fig. 2A ref. 10), and the 
cup portion is filled with the light-transmissible material containing the fluorescent 
material (phosphor ref. 4; col. 6 line 6). 

Claims 1, 3, 4, 29 and 32 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Shimizu et al. U.S. Patent 5,998,925 in view of Ueda et al. Japanese 
Patent Application Publication JP2000030280. 

Regarding claims 1 and 4, Shimizu et al. teach a light-emitting unit (light 
emitting diode Fig. 1 and 2 ref. 100 and 200) comprising: a light-emitting device (light 
emitting component ref. 102 and 202) for emitting light with a wavelength range of 
from 360 nm to 550 nm (col. 14 line 43); and a fluorescent material (coating material 
ref. 101 and 201; col. 17 lines 26-27) wherein a part of light emitted from the light- 
emitting device is emitted outward after it is subjected to wavelength conversion by the 
fluorescent material (abstract), but fails to teach fluorescent material made of Ca-AI-Si- 
O-N oxynitride activated with Eu 2+ constituted by a glassy material. Ueda et al. in the 
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analogous art teach fluorescent material made of Ca-AI-Si-O-N oxynitride activated with 
Eu 2+ constituted by a glassy material (paragraph 20, 21 and 27). Additionally, Ueda et 
al. teach incorporation of such a fluorescent material made of Ca-AI-Si-O-N oxynitride 
activated with Eu 2+ constituted by a glassy material to improve excitation efficiency for 
various kinds of blue light emitting diodes (abstract; paragraph 29-31 and especially 
31). 

Consequently it would have been obvious to a person having ordinary skill in the 
art at the time the invention was made to use a fluorescent material made of Ca-AI-Si- 
O-N oxynitride activated with Eu 2+ constituted by a glassy material for the fluorescent 
material of Shimizu et al. since such a modification would improve excitation efficiency 
for various kinds of blue light emitting diodes as taught by Ueda et al. 

Referring to claim 3, Shimizu et al. teach all of the limitations of the claim. 
Shimizu et al. teach a light-emitting unit according to claim 1 , wherein the fluorescent 
material is constituted by a powdery or granular material (col. 10 line 61) and is 
contained in a light-transmissible material (col. 16 lines 57-59). 

Regarding claim 29, Shimizu et al. teach a light-emitting method comprising 
steps of irradiating a fluorescent material (coating material ref. 101 and 201; col. 17 
lines 25-27) with light emitted from a light-emitting device (light emitting component 
ref. 102 and 202) with an emission wavelength range of from 360 nm to 550 nm (col. 
14 line 43) to thereby convert the wavelength of a part of the light; and mixing the part 
of the light with the converted wavelength with the other part of the light emitted from 
the light-emitting device to thereby emit resultant light; wherein the light-emitting device 



Application/Control Number: 09/938,624 Page 13 

Art Unit: 2879 

is turned on intermittently (col. 23 line 28) , but fail to teach a fluorescent material made 
of Ca-AI-Si-O-N oxynitride activated with Eu 2+ . Ueda et al. in the analogous art teach 
fluorescent material made of Ca-AI-Si-O-N oxynitride activated with Eu 2+ (paragraph 
20, 21 and 27). Additionally, Ueda et al. teach incorporation of such a fluorescent 
material made of Ca-AI-Si-O-N oxynitride activated with Eu 2+ to improve excitation 
efficiency for various kinds of blue light emitting diodes (abstract; paragraph 29-31 
and especially 31). 

Consequently it would have been obvious to a person having ordinary skill in the 
art at the time the invention was made to use a fluorescent material made of Ca-AI-Si- 
O-N oxynitride activated with Eu 2+ for the fluorescent material of Shimizu et al. since 
such a modification would improve excitation efficiency for various kinds of blue light 
emitting diodes as taught by Ueda et al. 

Referring to claim 32, Shimizu et al. teach all of the limitations of the claim. 
Shimizu et al. teach a light-emitting method according to claim 29, wherein the light- 
emitting device is constituted by a group III nitride compound semiconductor light- 
emitting device (claim 1; col. 13 line 60). 

Claims 1, 4, 21 and 22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Mueller et al. U.S. Patent 6,417,019 in view of Ueda et al. Japanese 
Patent Application Publication JP2000030280. 

Regarding claims 1 and 4, Mueller et al. teach a light-emitting unit (title) 
comprising: a light-emitting device (LED Fig. 5 r f. 8) for emitting light with a 
wavelength range of from 360 nm to 550 nm (col. 2 line 7; col. 1 line); and a 
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fluorescent material (phosphor particle ref. 4; phosphor layer ref. 37) wherein a part 
of light emitted from the light-emitting device is emitted outward after it is subjected to 
wavelength conversion by the fluorescent material (at least a portion in the abstract), 
but fails to teach fluorescent material made of Ca-AI-Si-O-N oxynitride activated with 
Eu 2+ constituted by a glassy material. Ueda et al. in the analogous art teach fluorescent 
material made of Ca-AI-Si-O-N oxynitride activated with Eu 2+ constituted by a glassy 
material (paragraph 20, 21 and 27). Additionally, Ueda et al. teach incorporation of 
such a fluorescent material made of Ca-AI-Si-O-N oxynitride activated with Eu 2+ 
constituted by a glassy material to improve excitation efficiency for various kinds of blue 
light emitting diodes (abstract; paragraph 29-31 and especially 31). 

Consequently it would have been obvious to a person having ordinary skill in the 
art at the time the invention was made to use a fluorescent material made of Ca-AI-Si- 
O-N oxynitride activated with Eu 2+ constituted by a glassy material for the fluorescent 
material of Mueller et al. since such a modification would improve excitation efficiency 
for various kinds of blue light emitting diodes as taught by Ueda et al. 

Referring to claim 21, Mueller et al. teach a light-emitting unit according to claim 
4, wherein a fluorescent layer made from the fluorescent material is provided on a 
substrate surface of the light-emitting device (Fig. 5 ref. 37 and 8). One can see from 
figure 5 that the phosphor layer covers the sides and the top of the LED. Figure 2 which 
is the LED shows that the substrate has exposed areas on the side which are covered 
by the phosphor layer. 
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Referring to claim 22, Mueller et al. teach a light-emitting unit according to 21 , 
wherein a fluorescent layer made from the fluorescent material is also provided on a 
side surface of the light-emitting device (Fig. 5 ref. 8 and 37). 

Allowable Subject Matter 

Claims 12-14, 16, 20, 24, 28, 30 and 31 are objected to as being dependent 
upon a rejected base claim, but would be allowable if rewritten in independent form 
including all of the limitations of the base claim and any intervening claims. 

Regarding claim 12, the following is an examiner's statement of reasons for 
allowance: The prior art of record neither shows nor suggests a light-emitting unit 
including the combination of all the limitations as set forth in claim 12, and specifically 
wherein the light-emitting device is mounted in a cup portion provided in a substrate, 
and could not be found elsewhere in prior art. 

Regarding claim 13, the following is an examiner's statement of reasons for 
allowance: The prior art of record neither shows nor suggests a light-emitting unit 
including the combination of all the limitations as set forth in claim 13, and specifically 
wherein a fluorescent layer made from the light-transmissible material containing the 
fluorescent material is provided on a substrate surface of the light-emitting device could 
not be found elsewhere in prior art. 

Regarding claim 14, claim 14 is allowed for the reasons given in claim 13, 
because of its dependency status on claim 13. 
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Regarding claim 16, the following is an examiner's statement of reasons for 
allowance: The prior art of record neither shows nor suggests a light-emitting unit 
including the combination of all the limitations as set forth in claim 16, and specifically 
wherein a fluorescent layer made from the light-transmissible material containing the 
fluorescent material is provided on a surface of the reflection plate opposite to the light- 
emitting device could not be found elsewhere in prior art. 

Regarding claim 20, the following is an examiner's statement of reasons for 
allowance: The prior art of record neither shows nor suggests a light-emitting unit 
including the combination of all the limitations as set forth in claim 20, and specifically 
further comprising a layer of a light-transmissible material disposed between the light 
guide and the fluorescent layer could not be found elsewhere in prior art. 

Regarding claim 24, the following is an examiner's statement of reasons for 
allowance: The prior art of record neither shows nor suggests a light-emitting unit 
including the combination of all the limitations as set forth in claim 24, and specifically 
wherein the reflection plate is made from the fluorescent material, and a surface of the 
reflection plate opposite to a surface facing the light-emitting device is planished as a 
mirror surface could not be found elsewhere in prior art. 

Regarding claim 28, the following is an examiner's statement of reasons for 
allowance: The prior art of record neither shows nor suggests a light-emitting unit 
including the combination of all the limitations as set forth in claim 28, and specifically 
further comprising a layer of a light-transmissible material disposed between the light 
guide and the fluorescent layer could not be found elsewhere in prior art. 
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Regarding claim 30, the following is an examiner's statement of reasons for 
allowance: The prior art of record neither shows nor suggests a light-emitting method 
including the combination of all the limitations as set forth in claim 30, and specifically 
wherein the time when the light-emitting device is turned on is adjusted to thereby 
adjust the color of light emitted from the light-emitting unit could not be found elsewhere 
in prior art. 

Regarding claim 31, claim 31 is allowed for the reasons given in claim 30, 
because of its dependency status on claim 30. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Yasuda et al. Japanese Patent Application Publication 
2002033521. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Glenn Zimmerman whose telephone number is (703) 
308-8991. The examiner can normally be reached on M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nimesh Patel can be reached on (703) 305-4794. The fax phone numbers 
for the organization where this application or proceeding is assigned are (703) 308-7382 
for regular communications and (703) 308-7382 for After Final communications. 
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Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is n/a. 

Glenn Zimmerman 
May 16, 2003 
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